Light-induced CW EPR
CW EPR measurements were performed with Bruker EMX Micro X-band CW spectrometer equipped with Eurotherm temperature control unit and helium cryostat. The measurements were performed in a Bruker ER 4104OR optical EPR cavity allowing simultaneous EPR and optical measurements. For light-induced EPR measurements, the samples (frozen toluene solution or polystyrene film) were illuminated by 488 nm Omicron PhoxX diode laser. Figure S1 . CW X-band EPR spectrum of Y3N@C80 in frozen toluene solution at 7 K under illumination by 488 nm laser. Half-field signal corresponding to ΔmS = 2 transition can be clearly seen near 1707 G. In the ΔmS = 1 range, the spectrum exhibits absorption/emission pattern. The fine structure in the spectrum is presumably due to the differnet molecular sites in the frozen toluene. Magnetic field, G
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Light-induced pulsed EPR
Saturated solutions of Y3N@C80 were prepared in toluene or toluene-d8 (Sigma-Aldrich) at ambient conditions (without degassing), filled in the X/W-band quartz tubes, and flash frozen by immersing into the N2(l) before insertion into the microwave cavity of the spectrometer.
Sample illumination in EPR/ENDOR experiments
The continous irradiation in both X-band and W-band EPR/ENDOR experiments was achieved with the Power Technology Inc. IQ1C laser (510 nm, 40 mW). A pulsed Nd-YAG Innolas SpitLight Compact 400 laser equipped with OPO (1.5 mJ/pulse for W-band, 3 mJ/pulse for X-band at 488 nm) was used in time resolved measurements.
X-band pulsed EPR measurements
X-band pulse EPR measurements were performed at 10-60 K using a Bruker ELEXSYS II E580 X-band EPR spectrometer equipped with a EN4118X-MD5 microwave cavity and a Oxford-CF935 liquid helium cryostat. Electron spin echo-detected (ESE) field-swept spectra were measured using the Hahn pulse sequence: tp−τ− 2tp−τ−echo. The length of the π/2 microwave pulse was generally set to tp = 20 ns and the interpulse distance to τ = 400 ns. Under continous irradiation (510 nm, 40 mW), 20 echo traces integrated over 180 ns around maximum were accumulated at each field position. The pulse repetition time was set to 5 ms. In time-resolved EPR measurements, the Hahn echo sequence was preceeded by a laser flash (8 ns, 3 mJ/pulse at 488 ns, 2.5 s laser pulse repetition time) and a variable delay tDAF. A single echo was integrated at each field position. Decay of the polarized ESE signals was followed by incrementing the delay after laser pulse tDAF in the range of 1 μs -900 ms.
W-band pulsed EPR measurements W-band measurements were performed at 10-60 K using a Bruker ELEXSYS E680 spectrometer operating at about 94 GHz. All experiments were carried out with a homebuilt ENDOR microwave cavity. [3] [4] [5] Electron spin echo-detected (ESE) field-swept spectra were measured using the pulse sequence tp−τ− 2tp−τ−echo with tp = 20 ns and τ = 300 ns. In continous irradiation experiments (510 nm, 40 mW), 20 echos were accumulated and integrated over 140 ns around their maximum at each field position. The pulse repetition time was set to 1 ms. In the time-resolved EPR measurements single echo per field point was recorded with repertition time of 2.5 s (laser repetition time). Decay of the polarized ESE signals was followed by incrementing the delay after laser flash (tDAF) in the range of 1 μs-900 ms. The ENDOR spectra were measured at 20 K under continous irradiotion of the sample (510 nm, 40 mW) using the Mims-type ENDOR sequence tp−τ−tp−T−tp−τ−echo, with a RF pulse applied during the time interval T. The experimental conditions were tp = 20 ns, tRF = 48 μs or 60 μs, and τ =400 ns. All ENDOR spectra were recorded using the stochastic acquisition mode with two shot for each point, and the total number of scans was varied in the range 100−200 depending on the S/N.
Determination of the sign of ZFS parameter D
One of the advantages of the high-field EPR in the investigation of triplet states is the possibility to determine the sign of the ZFS D parameter by utilizing a effect thermal spin polarization at low temperatures. The approach is schematically sketched in Fig. S2 . Lowering of the experimental temperature in the range about the Boltzmann temperature Tz = hνmw/k (4.5 K for 94 GHz W-band vs. 0.45 K for 94 GHz X-band) results in a progressive depopulation of the T+ and T0 levels and is connected with a smaller contribution of the T0 ↔T+ transition in the EPR spectrum. Spectral contributions of the T0 ↔T+ and T-1 ↔T0 transitions calculated using the spin Hamiltonian parameters from Table 1 and assuming D>0 or D<0, respectively, are shown in Fig. S2c . In the present case, a decrease of the EPR intensity at the edges of the spectrum is expected if D > 0, while a drop of the signal in the center of the spectrum should be observed for D < 0. Figure S3a 
W-band field dependent ENDOR
Some estimate of the unpaired electron spin density distribution of the triplet can be obtained from the magnitude and symmetry of ZFS tensor. However, a more detail information about spin density distribution is encoded in the hyperfine interactions of the electron spin with the nearby nuclei. Unfortunately, a common characteristic of the EPR spectra of random oriented triplet molecules, in the most often studied frozen solution form, is that the EPR spectrum lacks resolved small hyperfine splittings as a result of the anisotropy of the ZFS. In order to resolve the hyperfine couplings, one has to reach for hyperfine spectroscopy methods such as Electron Spin Echo Envelope Modulation (ESEEM) spectroscopy (including Hyperfine Sub-level Correlation-HYSCORE) or Electron Nuclear Double Resonance (ENDOR) spectroscopy. While the ESEEM methods are more useful at lower microwave frequencies (X-band, 9.5 GHz) the ENDOR technique, similar to NMR, benefits considerably both in sensitivity and resolution from the use of higher magnetic fields and microwave frequencies (e.g. W-band, 94 GHz and higher). In the endohedral fullerene field ESEEM based methods were successfully used to characterize the paramagnetic N@C60 6 , Y@C82 
Computational details
Molecular structures in the singlet and triplet states were first optimized at the PBE 14 /TZ2P level using Priroda code. 15, 16 The basis set for Y atoms used SBK-type core effective potential. The structure of the S1 state was optimized at the time-dependent (TD) PBE/TZ2P level, the structure of the T1 state was optimized with conventional DFT in triplet spin configuration.
More refined calculations of the spin properties were performed with Orca suite 17 with GGA PBE and hybrid PBE0 functionals, ZORA scalar-relativistic correction, and ZORA-tailored versions 18 of def2-TZVP basis set. 19 Table S1 lists DFT-computed g-tensors, A-tensors, zero-field splitting parameters and electric field gradient for N. Computations of zero-filed splitting resulted in unrealistically large spin-orbit terms (several orders of magnitude larger than experimental values), so only spin-spin terms are listed in the Table S1 . In agreement with experimental results, DFT predicts small values of hfc constants, quasi-isotropic A( 
